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TITLE: Blood Flow and Pulse Detecting Device 
CLAIMS 

1 . A blood flow and pulse detecting device for detecting blood flow and a pulse 
by shining a light emitted from a light emitting element onto the tissue of a living body 
and detecting changes in the reflected light with a light receiving element, characterized 
in that an accurate pulse is obtained by detecting a pulse signal including bodily 
movement and a bodily movement signal, and taking the difference between the above 
two signals. 

2. A blood flow and pulse detecting device as recited in claim 1, characterized in 
that said bodily movement is detected by a reflecting plate contacting the living body 
and a light receiving element for receiving reflected light reflected from said reflecting 
plate. 



3. A blood flow and pulse detecting device as recited in claim 1, characterized in 

that said bodily movement is detected by a light emitting element having an emitted 
light color in a band different from the spectral characteristics of blood, and a light 
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receiving element for receiving reflected light with respect to incident light from said 
light emitting element. 

DETAILED DESCRIPTION OF THE INVENTION 
Field of Industrial Application 

The present invention relates to a blood flow and pulse sensor for detecting blood flow 
and a pulse by reflecting light from a light emitting portion off a portion of the human 
body, and receiving the light at a light receiving portion. 

Prior Art 

Fig. 1 shows the sensor portion of a conventional photoelectric reflection type pulse 
detecting device which detects pulses by pressing a detecting device comprising a light 
emitting element 2 and a light receiving element 3 against the living body 1. The 
mechanism involves the light emitted from the light emitting element reflecting off the 
living body 1 and the light receiving element 3 receiving the reflected light. According 
to the above-described photoelectric reflection type pulse detecting device, the detected 
waveform shows the considerable influence of bodily movements aside from the pulse 
as shown in Fig. 2. Therefore, there is a problem in that pulse detecting errors can 
often occur during exercise or when the body is shivering in a cold environment. 

Object of the Invention 

The present invention has been achieved in order to improve on the above-described 
points, and has the object of offering a blood flow and pulse detecting device which 
does not have detection errors due to bodily movements. 

Disclosure of the Invention 

The present invention is characterized by being capable of obtaining a pulse without 
being affected very much by bodily movements, by detecting a bodily movement signal 
aside from the pulse signal which includes bodily movements, arid taking their 
difference. The present invention shall be explained with reference to the drawings 
which are provided as embodiments. 

Embodiment 1 

As shown in Fig. 3, a bodily movement detecting light emitting element 4 and bodily 
movement detecting light receiving element 5 are provided in addition to the 
conventional light emitting element 2 and light receiving element 3 for detecting bodily 
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movements, and bodily movements are detected by using reflections from a reflecting 
plate 6 which is placed so as to contact the living body 1. The structure of the 
detecting circuit is shown in Fig. 4, and the signal waveform of each portion is shown in 
Fig. 5. Of the signals emitted from the light emitting circuit 7 and reflected to the back 
by the living body 1, the pulse signal a which includes bodily movements is detected by 
the detecting circuit 8, and the bodily movement signal b, i.e. the signal reflected by the 
reflecting plate 6 is detected by the detecting circuit 9. The differential circuit 10 takes 
the difference between the detected signals a and b to obtain only a pulse signal c. 
Reference numeral 1 1 denotes a filter circuit and reference numeral 12 denotes a 
capacitor circuit. In the present invention, as shown in Fig. 6, the same pulse signal 
can be obtained even if the bodily movement detection and the detection of the pulse 
including bodily movement are performed with a single light emitting element. 

Embodiment 2 

The present embodiment takes advantage of the spectral characteristics of light emitting 
diodes and the spectral characteristics of blood. Fig. 7 shows the spectral state of light, 
and Fig. 8 shows the spectral characteristics of light emitting diodes. Fig. 9 shows the 
optical characteristics of blood, which have spectral characteristics which are 
characteristic in the region of red light above 600 nm to infrared light. As shown in — - 
Fig. 1 0, the sensor portion of the present embodiment comprises a light emitting 
element 13 composed of a red or near infrared light emitting diode, and a light receiving 
element 3 composed of a phototransistor or a solar cell, and is brought into contact with 
the living body 1 to obtain a pulse signal including bodily movements. Additionally, a 
bodily movement signal is detected by a light emitting element 14 composed of a green 
light emitting diode and a light receiving element 5. This takes advantage of the 
above-mentioned optical characteristics of blood. That is, in accordance with Figs. 8 
and 9, the region of light emitted by the green diode has a light transmission rate of zero 
with respect to blood, i.e. green light is completely absorbed by blood, so that it is not 
affected by blood and detects the reflections due to bodily movement only. Thus, a 
pulse signal which is not affected by bodily movement can be obtained by these signals. 
Reference numeral 1 5 denotes a partition for preventing light emitted by the respective 
light emitting elements from entering the other light receiving elements. In the present 
embodiment, as shown in Fig. 1 1, the accuracy can be further raised by using an 
infrared light emitting diode as the light emitting diode 13 and a using an infrared light 
cutting filter on the light receiving element 5. 

Next, the detecting circuit for the above-described Embodiment 2 shall be described. 
Fig. 12 shows the structure and Fig. 13 shows the signal waveform of each portion. 
The light emitting circuit 19 for detecting a pulse signal including bodily movements 
and the light emitting circuit 20 for detecting bodily movements are alternately switched 
to emit light by a switching circuit 18. The reflected light with respect to incident light 
from the above-described light emitting circuits 19 and 20 are detected respectively in 
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the detecting circuits 21 and 22. The output waveforms a, and b x of the above- 
mentioned detecting circuits 21, 22 are formed into waveforms such as a 2 and b 2 by 
switching them in synchronization with the light emitting circuits 19, 20 by means of 
the switching circuits 23 and 24. 

The above-mentioned waveforms are further rectified by the rectifying circuits 25, 26, 
their outputs a 3 , b 3 are compared in a differential circuit 27, and the difference between 
the output waveforms a 3 and b 3 is represented as output waveform c. Reference 
numeral 28 denotes a filter circuit and reference numeral 29 denotes a comparator 
circuit. 

The output waveforms a,, b x of the above-described detecting circuits 21, 22 become 
waveforms in which a pulse signal including bodily movement and a bodily movement 
signal are alternately represented by switching. This is because a portion of the signal 
from the light emitting circuit 20 enters the detecting circuit 21, and a portion of the 
signal from the light emitting circuit 18 enters the detecting circuit 22. By 
synchronizing the above-mentioned waveforms a I? b, with the light emitting circuits 19, 
20 using the switching circuits 23, 24, the waveform of only the signal from the light 
emitting circuit 19 can be obtained as a 2 and the waveform of only the signal from the 
light emitting circuit 21 can be obtained as b 2 . Accordingly, by taking the difference 
between the waveforms a 3 , b 3 obtained by rectifying the above-mentioned waveforms a 2 , 
b 2 in the differential circuit 27, the signal waveform c of that difference will be a pulse 
waveform which is not influenced by bodily movement. 

Effects of the Invention 

As described above, the present invention offers a pulse and blood flow detecting device 
capable of easily and accurately performing pulse detection during exercise and pulse 
detection in a cold environment, by handling a pulse signal containing bodily movement 
and a bodily movement signal separately and taking their difference so as to obtain a 
pulse signal which does not contain bodily movements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a section view of a sensor portion of a conventional pulse detecting device. 
Fig. 2 is a pulse signal waveform containing bodily movement obtained by a 
conventional pulse detecting device. Figs. 3 and 6 are section views of a sensor 
portion of a pulse and blood flow detecting device according to a first embodiment of 
the present invention, Fig. 4 is a structural diagram of a detecting circuit according to a 
first embodiment, fig. 5 is a signal waveform in each portion of the detecting circuit of 
fig. 4, Fig. 7 is a spectral station diagram of light, Fig. 8 is a spectral characteristic 
diagram of a light emitting diode, Fig. 9 is a spectral characteristic diagram of blood, 
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Figs. 10 and 11 are section views of a sensor portion of a pulse and blood flow detecting 
device according to a second embodiment of the present invention. Fig. 12 is a 
structural diagram of a detecting circuit according to a second embodiment of the 
present invention. Fig. 13 shows a signal waveform at each portion in the detecting 
circuit of Fig. 12. 

1 living body 

2, 4 light emitting element 

3, 5 light receiving element 
6 reflecting plate 

10, 27 differential circuit 

13 red or near infrared light emitting diode 

14 green light emitting diode 
18, 23, 24 switching circuit 



